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SECTION I

INTRODUCTION

1 - 1 . SCOPE.

This manual  descr ibes the Hewlet t -Packard Osci l lator Model  204C and covers
i t s  opera t ion ,  and  o rgan iza t iona l ,  d i rec t  and  genera l  suppor t ,  and  depo t  ma in ten-
ance .  I t  i nc ludes  t roub leshoo t ing  and  rep lacement  o f  pa r ts  ava i lab le  to  o rgan iza -
t ional ,  DS, GS, and depot maintenance personnel.

1 -2 . INDEXES OF PUBLICATIONS.

a . Refer to the latest issue of PA Pam 310-4 to determine whether there are
new edi t ions,  changes, o r  a d d i t i o n a l  p u b l i c a t i o n s  p e r t a i n i n g  t o  t h i s
equipment.

b . Re fe r  to  the  la tes t  i ssue  o f  310-7  to  de te rmine  i f  the re  a re  cur ren t ,
app l i cab le  mod i f i ca t ion  work  o rders  (MWO’s )  per ta in ing  to  th i s  equ ipment .

1 - 3 . FORMS AND RECORDS.

a . REPORT OF MAINTENANCE
and records in accordance

UNSATISFACTORY EQUIPMENT. Use equipment forms
wi th  ins t ruc t ions  in  TM 38-750 .

b . REPORTS OF PACKAGING AND HANDLING DEFICIENCIES. Fill out and forward
DD Form 6 (Report  of  Packaging and Handl ing Def ic iencies) as prescr ibed in
AR-700-58  (Army)j NAVSUP Publ icat ion 378 (Navy),  AFR 71-4 (Air  Force) and
MCO P4030.29 (Marine Corps).

c . DISCREPANCY IN SHIPMENT (DISREP) (SF361). Fill out and forward Discrepancy
in Shipment Report DISREP) (SF361) aS prescr ibed in AR 55-38 (Army),
NAVSUP pub 459 (Navy), AFM 75-34 (Air Force) and MCO P4610.19 (Marine
Corps) .

d. REPORTING OF EQUIPMENT MANUAL IMPROVEMENTS. Report of errors, omissions,
and recommendat ions for improving this manual by the indiv idual  user is
encouraged. Reports should be submitted on DA Form 2028 (Recommended Changes
to D A  Pub l i ca t ions )  and  fo rwarded  d i rec t  to : Commanding General, U.S.Army
Electronics Command, ATTN: AMSEL-ME-NMP-EM, Fort Monmouth, New Jersey 07703.

1-1
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1-4. TECHNICAL CHARACTERISTICS
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1-5. DESCRIPTION.

1-6 .  The  Mode l  204C i s  a  s tab le  s igna l  source  tha t  p roduces  s ine  wave  f requenc ies
between 5 Hz and 1.2 MHz in s ix ranges. The  ou tpu t  leve l  i s  va r iab le  f rom 0  to  5

vo l t s  rms  f rom a  cons tan t  600  ohm source . When working into a 600 ohm load, the

m a x i m u m  o u t p u t  l e v e l  i s  2 . 5  v o l t s  r m s .

1 -7 .  A  SYNC fea tu re  i s  inc luded  in  the  Mode l  204C.  The  SYNC jack  on  the  f ron t
pane l  p rov ides  an  ou tpu t  sync  vo l tage  o f  1 .7  V  rms , o r  accep ts  an  ex te rna l  s igna l  to
synchron ize  the  osc i l l a to r .  Th is  fea tu re  permi ts  severa l  osc i l l a to rs  to  be  synchron ized
to  the  same f requency  o r  ha rmon ics  the reo f .

1 -8 .  The  ou tpu t  o f  the  Mode l  204C may be  i so la ted  f rom the  cab ine t .  Th is  f loa t ing
output is balanced to better than 40 dB below 200 kHz with an isolated, battery oper-
ated instrument,  or better than 40 dB below 20 kHz with an instrument having an ac
l ine  connec t ion .

1 -9 .  The  s tandard  Mode l  204C con ta ins  an  ac  power  supp ly  tha t  can  be  opera ted
f rom 115 /230  vo l t s  ac ,  50  to  400  Hz . T h e  i n s t r u m e n t  i s  a l s o  a v a i l a b l e  w i t h  a
mercury battery power supply as an Option 01, or with a rechargeable nickel cad-
mium ba t te ry  power  supp ly  as  an  Opt ion  02 . The  va r ious  power  supp l ies  can  eas i l y

be  in te rchanged  by  remov ing  the  ins t rument  covers ,  unp lugg ing  one  supp ly  and
p lugg ing  ano ther  in  i t s  p lace .

1 - 1 0 .  O P T I O N S  A V A I L A B L E .

1 - 1 1 .  T h e  f o l l o w i n g  p o w e r  s u p p l i e s  a r e  a v a i l a b l e  i n  k i t  f o r m  f o r  f i e l d  i n s t a l l a t i o n :

- h p -  1 1 1 0 7 A  A C  P o w e r  P a c k  ( s t a n d a r d )
- h p -  1 1 1 0 8 A  M e r c u r y  P o w e r  P a c k  ( O p t i o n  0 1 )
- h p -  1 1 1 0 9 A  R e c h a r g e a b l e  B a t t e r y / A C  P o w e r  P a c k  ( O p t i o n  0 2 )

1-12. ITEMS  COMPRISING  AN  OPERABLE  EQUIPMENT .

He igh t Depth Wid th
FSN I t e m Q u a n t i t y

Weight
(in) (in) (in) ( lb )

5895-177-1400 Hewle t t -Packard 1 6 - 3 / 3 2 8 5 - 1 / 8 6
O s c i l l a t o r  M o d e l
204C

1-3
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S E C T I O N  I I

I N S T A L L A T I O N

2-1 .  I N T R O D U C T I O N .

2 - 2 .  T h i s  s e c t i o n  c o n t a i n s  i n f o r m a t i o n  a n d  i n s t r u c t i o n s  n e c e s s a r y  f o r  i n s t a l l i n g
and  sh ipp ing  the  Mode l  204C Osc i l l a to r . I n c l u d e d  a r e  i n i t i a l  i n s p e c t i o n  p r o c e d u r e s ,
power  and  g round ing  requ i rements , i n s t a l l a t i o n  i n f o r m a t i o n ,  a n d  i n s t r u c t i o n s  f o r
repackaging for shipment.

2-3. I N I T I A L  I N S P E C T I O N .

2 - 4 .  T h i s  i n s t r u m e n t  w a s  c a r e f u l l y  i n s p e c t e d  b o t h  m e c h a n i c a l l y  a n d  e l e c t r i c a l l y
before shipment. I t  shou ld  be  phys ica l l y  f ree  o f  mars  o r  sc ra tches  and  in  pe r fec t
electrical order upon receipt. To confirm this, the instrument should be inspected.
f o r  p h y s i c a l  d a m a g e  t h a t  o c c u r r e d  i n  t r a n s i t . If the instrument was damaged in
t r a n s i t ,  r e f e r  t o  p a r a g r a p h  1 - 3 . Check for supplied accessories, and test
the electrical performance of the instrument using the procedure outlined in
Paragraph 5-4.

2-5.  P O W E R  R E Q U I R E M E N T S .

2-6 .  The  s tandard  Mode l  204C w i l l  opera te  f rom any  source  o f  115  o r  230  vo l t s

(± 10%), at 50 to 400 Hz. Wi th  the  ins t rument  d isconnec ted  f rom the  ac  power
s o u r c e , move the vol tage selector switch ( located on the rear panel)  so the desig-
nat ion appearing on the switch matches the nominal  vol tage of  the power source to
be used. Power  d iss ipa t ion  i s  less  than  5  wa t ts .

2 - 7 .  L i n e  v o l t a g e
ba t te ry  supp ly  a re
204C.

2-8.  G R O U N D I N G

r e q u i r e m e n t s  f o r  O p t i o n  0 2  ( R e c h a r g e a b l e  N i c k e l - C a d m i u m
iden t i ca l  to  those  g iven  in  Paragraph  2 -6  fo r  the  s tandard  Mode l

R E Q U I R E M E N T S .

2 - 9 .  T o  p r o t e c t  o p e r a t i n g  p e r s o n n e l ,  t h e  N a t i o n a l  E l e c t r i c a l  M a n u f a c t u r e r ’ s
A s s o c i a t i o n  ( N E M A )  r e c o m m e n d s  t h a t  t h e  i n s t r u m e n t  c a b i n e t  b e  g r o u n d e d .  T h e
s tandard  Mode l  204C i s  equ ipped  w i th  a  th ree-conduc to r  power  cab le  wh ich ,  when
p lugged  in to  an  appropr ia te  recep tac le ,  g rounds  the  ins t rument .  The  o f f se t  p in  on
the  power  cab le  th ree-p rong  connec to r  i s  the  g round  w i re .

2 -10 .  To  p reserve  the  p ro tec t ion  fea tu re  when opera t ing  the  ins t rument  f rom a
two-con tac t  ou t le t ,  use  a  th ree-p rong  to  two-p rong  adap te r  and  connec t  the  g reen
pigtai l  on the adapter to ground.

2 - 1
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2 - 1 1 .  I N S T A L L A T I O N .

2 - 1 2 .  T h e  M o d e l  2 0 4 C  i s  f u l l y  t r a n s i s t o r i z e d ;  t h e r e f o r e , n o  s p e c i a l  c o o l i n g  i s  r e -
quired. However ,  the  ins t rument  shou ld  no t  be  opera ted  where  the  amb ien t  temp-
e ra tu re  exceeds  55°C (131°F) .

2-13.

2-14.
use as

2-15.

2-16.

BENCH MOUNTING.

The Model 204C is shipped with plast ic feet and t i l t  stand in place, ready for
a bench instrument.

RACK MOUNTING.

The Model 204C may be rack
N o .  5 0 6 0 - 0 7 9 7 ) .  T h e  a d a p t e r  f r a m e
of  -hp-  submodu la r  un i t s .  I t  can  be

2 - 1 7 .  C O M B I N A T I O N  M O U N T I N G .

mounted  by  us ing  an  adap te r  f rame ( -hp-  Par t
i s  a  rack  f rame tha t  accep ts  any  comb ina t ion
rack  moun ted  on ly .

2 -18 .  The  Mode l  204C may  be  mounted  in  comb ina t ion  w i th  o ther  submodu la r  un i t s
by  us ing  a  Combin ing  Case  ( -hp -  Mode l  1051A o r  1052A) .  The  Combin ing  Case  i s
a  fu l l -modu le  un i t  wh ich  accep ts  va r ious  comb ina t ions  o f  submodu la r  un i t s . B e i n g
a ful l -module uni t ,  i t  can be bench or rack mounted and is analogous to any ful l -
modu le  un i t .

2-19. REPACKAGING FOR SHIPMENT.

2-20 .  The  fo l l ow ing  paragraphs  con ta in  a  genera l  gu ide  fo r  repackag ing  o f  the
i n s t r u m e n t  f o r  s h i p m e n t . Re fe r  to  Paragraph  2 -21  i f  the  o r ig ina l  con ta iner  i s  to
be used; 2-22 if it is not.

2-21. If original container is to be used, proceed as follows:

a. P lace  ins t rument  in  o r ig ina l  con ta iner  i f  ava i lab le .

b . Ensure  tha t  con ta iner  i s  we l l  sea led  w i th  s t rong  tape  o r  meta l  bands .

2 -22 .  I f  o r ig ina l  con ta iner  i s  no t  to  be  used ,  p roceed  as  fo l lows :

a .

b.

c .

d.

2 - 2

Wrap ins t rument  in  heavy  paper  o r  p las t i c  be fo re  p lac ing  in  an  inner
c o n t a i n e r .

P lace  pack ing  mate r ia l  a round  a l l  s ides  o f  i ns t rument  and  p ro tec t  pane l
face  w i th  ca rdboard  s t r i ps .

Place instrument and inner container in a heavy carton or wooden box and
seal with strong tape or

M a r k  s h i p p i n g  c o n t a i n e r
e t c .

meta l  bands .

with “DELICATE INSTRUMENT", “FRAGILE”



TM 11-6625-1589-15-1

3-1 .  I N T R O D U C T I O N .

3-2. This section contains
204C.

S E C T I O N  I I I

OPERATING INSTRUCTIONS

t h e  i n f o r m a t i o n  n e c e s s a r y  f o r  o p e r a t i o n  o f  t h e  M o d e l

3-3. I N S T R U M E N T  D E S C R I P T I O N .

3 - 4 .  E a c h  o p e r a t i n g  c o n t r o l , i nd ica to r ,  and  connec to r  on  the  f ron t  and  rear  pane ls
i s  iden t i f i ed  and  descr ibed  in  F igure  3 -1 .

3 - 5 .  T U R N  O N  P R O C E D U R E .

3-6 .  To  tu rn  on  the  s tandard  Mode l  204C,  p roceed  as  fo l l ows :

a .

b .

c .

d.

Se t  the  two-pos i t i on  vo l tage  se lec to r  sw i tch  on  the  rear  pane l  to  the  va lue
o f  ava i lab le  l i ne  vo l tage .

Connec t  AC Power  Recep tac le  to  power  l i ne  vo l tage .

Swi tch  RANGE sw i tch  f rom OFF to  des i red  f requency  range .

Se lec t  des i red  f requency  and  vo l tage  ou tpu t  w i th  f requency  d ia l  and  amp-
l i t u d e  c o n t r o l s  r e s p e c t i v e l y .

3-7. OPERATING CONSIDERATIONS.

3 - 8 .  F L O A T I N G  O U T P U T .

3-9 .  The  Mode l  204C chass is  can  be  i so la ted  f rom g round  by  d isconnec t ing  the
ground ing  s t rap  be tween  the  chass is  and  g round  te rm ina ls  on  the  rear  pane l .  Wi th
the  chass is  i so la ted ,  the  ou tpu t  may  be  connec ted  to  an  ins t rument  o r  a  c i r cu i t  w i th -
out regard to dc potent ia l  d i f ference (up to + 500 vol ts) .

3 - 1
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3-10. SYNCHRONIZATION.

3 - 1 1 .  TO synchron ize  the  Mode l  204C connec t  a  s igna l  to  the  SYNC te rmina l  on  the
front panel. An input s ignal  of  5 vol ts rms may vary as much as ± 7% in f requency
and  s t i l l  synchron ize  the  ou tpu t  a t  se t  f requency .

3 -12 .  The  SYNC te rmina l  a l so  p rov ides  an  ou tpu t  sync  vo l tage  o f  1 .7  vo l t s  rms  a t
the same frequency as the Model  204C output.

NOTE . THE MODEL 204C CAN BE SYNCHRONIZE TO ANY SIGNIFICANT HARMONIC
OF AN EXTERNAL SIGNAL. HOWEVER, IF A NON-SINUSOIDAL WAVEFORM IS USED
TO SYNCHRONIZE THE MODEL 204C, SOME PORTION OF THE EXTERNAL, SYNC SIGNAL
WILL BE FED TO THE OUTPUT. THIS SMALL SIGNAL WILL APPEAR AS DISTORTION,
THE AMOUNT OF THIS EXTERNAL DISTORTION Will BE DIRECTLY PROPORTIONAL TO
THE AMP LITUDE OF THE SYNC SIGNAL. FOR A NON- SINUSOIDAL SYNC INPUT OF
2 VOLTS PEAK-TO-PEAK, THE DISTORTION WILL BE DOWN ABOUT -45 DB FOR FRE-
QUENCIES WHICH ARE NORMALLY DOWN -60 DB.

3 - 2
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P / O  F i g u r e  3 - 1 . Description of Controls, Indicators and Connectors
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R A N G E  S w i t c h :  S e l e c t s  f r e q u e n c y  r a n g e .  I n  O F F  p o s i t i o n  t h e
o s c i l l a t o r  i s  i n o p e r a t i v e .

Frequency Dial: Selects frequency within desired range. Dial
cal ibrat ion mult ip l ied RANGE switch posi t ion indicates output
frequency.

Frequency Vernier: Provides fine tuning of frequency dial.

A M P L I T U D E  C o n t r o l :  S e l e c t s  d e s i r e d  o u t p u t  l e v e l  f r o m  0  t o  5
volts rms. (2.5 volts rms into 600 ohms).

Output Terminals: Provides a 600 ohm output at a frequency and
amplitude determined by control settings.

SYNC:  1 .  P rov ides  an  inpu t  fo r  an  ex te rna l  sync  s igna l .
2 .  P rov ides  an  ou tpu t  sync  s igna l  o f  1 .7  vo l t s  rms .

Ground Strap: Connects the floating circuit chassis to ground.

Voltage Selector Switch: Selects line voltage of 115 volts or 230
vo l t s  ac .

AC Power Receptacle: Mates with AC power cord supplied with
this instrument for line voltage connection.

NORM/LOW DIST. Switch: Selects normal or low distortion on
the X5 and X10 ranges (see Paragraph 3-14).

CHARGE RATE Switch: (Opt ion 02 only) Selects SLOW or FAST
rate of recharging the nickel-cadmium cells.

P / O  F i g u r e  3 - 1 . Description of Controls, Indicators and Connectors
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3 - 1 4 .  A t  f r e q u e n c i e s  b e l o w
N O R M / L O W  D I S T  s w i t c h  o n
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200  Hz ,  d i s to r t i on  can  be  reduced  by  sw i t ch ing  the
the  rear  pane l  to  LOW DIST.  In  the  LOW/DIST mode

the  Mode l  204C w i l l  have  a  longer  se t t l i ng  t ime  when chang ing  f requenc ies .  To
avo id  th i s ,  se t  the  des i red  f requency  be fo re  sw i tch ing  to  the  LOWDIST mode.

N O T E

The Mode l  204C ou tpu t  may  appear  uns tab le ,  o r  d rop
to  ze ro  when  tu rn ing  the  f requency  d ia l  rap id ly  o r
chang ing  the  RANGE swi tch  wh i le  in  the  LOW/DIST
m o d e .

3 - 1 5 .  B A T T E R Y  O P E R A T I O N .

3-16. RECHARGEABLE BATTERY OPERATION.

3-17 .  There  i s  no  change  in  the  opera t ing  p rocedure  fo r  an  ins t rument  in  wh ich  the
rechargeab le  ba t te ry  supp ly  has  been  ins ta l l ed . H o w e v e r ,  t h i s  p o w e r  s u p p l y  p e r -
mits ei ther ac operat ion for 115/230 vac ± 10% (selected by switch on rear)  50 to
400  Hz  power  sources  o r  ba t te ry  opera t ion  fo r  po r tab le  app l i ca t ions .  Ba t te ry  oper -
a t ion  on ly  (w i th  charger  power  co rd  d isconnec ted)  i s  requ i red  a t  tempera tu res  be low
32°  F  (0°C)  and  i s  recommended a t  tempera tu res  above  104°F  (40°C) .

3 -18 .  When the  RANGE sw i tch  i s  tu rned  OFF,  power  i s  removed  f rom the  osc i l l a to r
port ion of  the instrument and a resistor is connected across the output of  the power
supply . The charger wi l l  cont inue to operate as long as the power cord is connected
to a power source. The  res is to r ,  p laced  ac ross  the  ou tpu t  o f  the  power  supp ly ,  ac ts
as a load in place of  the osci l lator sect ion to maintain a constant charge rate through
the  ba t te r ies .  A  d iode  in  the  ou tpu t  c i r cu i t  p reven ts  ba t te ry  d ischarge  when the
osc i l l a to r  i s  no t  connec ted  to  a  power  source .

3 -19 .  I t  i s  recommended  tha t  the  power  co rd  be  connec ted  to  a  power  source  when-
ever possible. Th is  w i l l  p reven t  se l f -d i scharge  o f  the  ba t te ry  ce l l s  and  w i l l  assure
a  f u l l y  c h a r g e d  b a t t e r y  w h e n e v e r  p o r t a b l e  o p e r a t i o n  i s  r e q u i r e d .  T u r n  t h e  o s c i l l a t o r
OFF when  no t  i n  use ,  pa r t i cu la r l y  when  opera t ing  w i th  the  power  co rd  d isconnec ted .

3 - 2 0 .  W h e n  f u l l y  c h a r g e d ,  t h e  b a t t e r i e s  w i l l  p o w e r  t h e  o s c i l l a t o r  f o r  a p p r o x i m a t e l y
35  hours  o f  con t inuous  o r  in te rmi t ten t  opera t ion  p rov ided  they  a re  a t  a  tempera tu re
o f  81°F ± 10° .  IF  the  ba t te r ies  a re  opera ted  a t  h igher  o r  lower  tempera tu res  the i r
capac i t y  i s  reduced  as  the  tempera tu re  ex t remes  a re  approached ;  approx imate ly  28
h o u r s  a t  1 2 2 ° F  ( 5 0 ° C )  o r  a p p r o x i m a t e l y  2 0  h o u r s  a t  - 4 ° F  ( - 2 0 ° C ) .  A t  t e m p e r a t u r e s
beyond  these  ex t remes  the  ba t te r ies  a re  no t  capab le  o f  supp ly ing  the i r  charac te r -
i s t i c  s tab le  d ischarge  vo I tage .

3 - 2 1 .  T h e  + 1 2 2 ° F  t o  - 4 ° F  t e m p e r a t u r e  r a n g e  i s  a d e q u a t e  f o r  m o s t  u s e r s ,  h o w e v e r ,
keep  these  l im i ts  in  m ind  when opera t ing  under  f i e ld  cond i t ions .  In te rna l  temper -
atures in excess Of 122°F are easi ly obtained i f  the instrument is lef t  in the sun,
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even with a moderate ambient temperature. Good practice would be to avoid stor-
ing, transporting, or operating in direct sunlight other than for a very short period.
Also avoid placing the instrument in a location where surrounding equipment might
excessively raise the internal temperature.

T H E  H E R M E T I C A L L Y  S E A L E D  C E L L S  I N  T H E S E
B A T T E R I E S  M A Y  B E  P E R M A N E N T L Y  D A M A G E D  O R
T H E I R  L I F E  D R A S T I C A L L Y  R E D U C E D  I F  E X P O S E D
T O  E X T R E M E L Y  H I G H  T E M P E R A T U R E S .  T H I S  D A N -
G E R  I N C R E A S E S  U N D E R  P R O L O N G E D  C O N D I T I O N S .

3 - 2 2 .  R E C H A R G I N G  N I C K E L - C A D M I U M  B A T T E R I E S .

3 -23 .  The  ba t te r ies  shou ld  be  cons idered  fu l l y  d i scharged  when  the  vo l tages  d rop
b e l o w  ± 11V at the B+ and B- test points. The  ba t te r ies  w i l l  no t  opera te  much  long-
e r  when  th is  po in t  i s  reached ,  and  the  osc i l l a to r  may  no t  meet  spec i f i ca t ions .  Ex-
cessive discharge may shorten battery life.

3 -24 .  A  symptom o f  low ba t te ry  vo l tage  i s  c l ipp ing  o f  the  ou tpu t  wave fo rm.  I f  on ly
one  peak  i s  c l i pped ,  however ,  check  the  B IAS vo l tage  fo r  p roper  se t t ing .  See  Para -
graph 5-21 for BIAS adjustment.

3 -25 .  To  recharge  ba t te r ies ,  se lec t  e i the r  FAST or  SLOW charge  ra te  and  115V o r
230V ac  on  rea r  pane l  and  connec t  power  co rd  to  su i tab le  power  source .  The  osc i l -
lator can be used dur ing recharging s ince the charge rate is the same whether the
o s c i l l a t o r  i s  o f f  o r  o p e r a t i n g .

3 -26 .  The  FAST charge  ra te  shou ld  be  used  on ly  when  a  qu ick  charge  i s  necessary .
Repeated  charg ing  a t  a  FAST ra te  w i l l  shor ten  ba t te ry  l i f e .

3 -27 .  The  ba t te r ies  w i l l  be  fu l l y  charged  in  approx imate ly  60  hours  a t  the  6  mA
SLOW charge rate,  and 15 hours at  the 20 mA FAST rate i f  they were ful ly discharged
initially.

3-28. The batter ies can be charged at  any temperature between + 32°F and + 104°F
(0°C to  +  40°C) .  However ,  to  ob ta in  op t imum ba t te ry  l i f e ,  recharg ing  shou ld  be  done
at a temperature of 80.6° F ± 10°F (27° C ±5. 6° C).

THE FOUR NICKEL-CADMIUM BATTERIES ARE
HERMETICALLY SEALED AND CAN BE DAMAGED
IF CHARGED AT A FAST RATE AT TEMPERATURES
ABOVE 104° F (40° C).

DO NOT CHARGE AT THE FAST RATE FOR MORE THAN 15 HOURS.

3 - 6
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3-29. CYCLE-LIFE OF NICKEL-CADMIUM BATTERIES.

3 -30 .  As  ex t remes  in  tempera tu re  a re  approached ,  the  cyc le - l i f e  (comp le te  charge-
discharge cycles) of the batteries is reduced. Storage at high temperatures will
increase the self-discharge rate and also decrease the cycle-life. Permanent bat-
tery damage may result if the batteries are stored at a high temperature for a pro-
longed period.

3 -31 .  Ba t te ry  cyc le - l i f e  can  be  ex tended  by  recharg ing  be fo re  the  ba t te r ies  a re
completely discharged, by charging at the SLOW rate, and by not overcharging.

3-32. The cycle- l i fe of  the batter ies is based, by the manufacturer,  on an end
point of 80% of the rated 225 mill iampere-hour capacity. This is with a ten hour
charge and discharge current of 22.5 milliamperes with discharge carried to the
normal ten-hour end voltage (1. 10 volts/cell x 5 = 5.50 volts/battery) on every
cycle. Under these conditions a cycle-Iife in excess of 100 cycles can be expected.

3 -33 .  When used  to  power  the  Mode l  204C,  the  ba t te r ies  a re  d ischarged  a t  approx i -
mate ly  a  35  hour  ra te . The  ba t te r ies  a re  no t  fu l l y  d i scharged  i f  they  a re  recharged
as recommended in Paragraph 3-22.

3 -34 .  Opt imum ba t te ry  l i f e  can  be  ob ta ined  by  fo l low ing  these  p recau t ions :

a . P r e v e n t  c o m p l e t e  b a t t e r y  d i s c h a r g e .

b . Keep FAST charges  to  a  min imum.

c . Opera te  a t  modera te  tempera tu res  when  poss ib le .

d. D isconnec t  power  co rd  a f te r  60  hours  o f  con t inuous  charg ing  w i th  osc i l l a to r
tu rned  OFF (15  hours  i f  charg ing  ba t te r ies  a t  a  FAST ra te ) .
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S E C T I O N  I V

P R I N C I P L E S  O F  O P E R A T I O N

4-1 .  I N T R O D U C T I O N .

4 - 2 .  T h e  M o d e l  2 0 4 C  i s  W i e n - b r i d g e  o s c i l l a t o r .  A  b l o c k  d i a g r a m  o f  t h e  c i r c u i t
i s  s h o w n  i n  F i g u r e  4 - 1 .  T h i s  s e c t i o n  i n c l u d e s  a  b l o c k  d i a g r a m  d e s c r i p t i o n  t h a t
consists of  a discussion of  each sect ion of  the block diagram.

4 - 3 .

4 - 4 .

4 - 5 .

B L O C K  D I A G R A M  D E S C R I P T I O N .

B R I D G E  A N D  A M P L I F I E R .

The  osc i l l a to r  b r idge  cons is ts  o f  two  par ts ,  the  f requency  se lec t i ve  ne twork

and  the  amp l i f i e r  nega t i ve  feedback  ne twork .  The  f requency  se lec t i ve  ne twork  i s
C F ,  R F ,  C F ’ ,  a n d  R F ’ . The  nega t i ve  feedback  d iv ider  i s  R f ,  R f ’ ,  and  the  AGC

b l o c k .

Figure 4-1. Model  204C Block Diagram
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4-6. The characteristics of the RC frequency determining network are such that

the operating frequency signal applied to the positive input of the AMPLIFIER is

1/3 the amplitude of the positive feedback signal. The phase shift at the operating
frequency is 0°.  At all other frequencies the amplitude is less than 1/3 and the 
p h a s e  s h i f t  i s  o t h e r  t h a n  0 °

4 -7 .  For  the  osc i l l a to r  c i r cu i t  to  osc i l l a te ,  however , it must have an overall loop
gain of unity. Therefore, the gain around the rest of the loop must be 3 and the
phase shift any multiple of 360°, to satisfy an overall Ioop gain of 1, or unity.

4-8. The Model 204C AMPLIFIER, with the negative feedback divider, Rf, Rf’,
and AGC, provide the necessary oscillator gain of 3.

4 - 9 . The overall loop gain is the combination of the positive feedback and the oscil-
lator gain. This is equal to unity at the set operating frequency.

4-10. PEAK COMPARATOR.

4-11. The PEAK COMPARATOR serves two funct ions. I t  sets and maintains the
AMPLIF IER ou tpu t  a t  7 .  2V peak ,  o r  5V rms. The output is set with the 7. 2V refer-
ence . The output is maintained by comparing the output to the 7.2V reference and
feeding any difference voltage detected to the AGC circuit.

4-12. AGC.

4-13. The positive feedback to the input of the AMPLIFIER is not exactly one-third
nor is the oscillator gain exactly three for all operating frequencies. Therefore,
the purpose of ti le AGC is to continuously control the oscillator gain to maintain
uni ty loop gain. The resistance of the AGC block can be varied slightly to change
the  d iv ide r  ra t io  o f  the  nega t i ve  feedback  ne twork . The variable resistance of the
AGC block is a FET controlled by the error signal from the PEAK COMPARATOR.
Thus any change of the output level causes the PEAK COMPARATOR error signal
to change the resistance of the AGC block which adjusts the oscillator gain to cor-
rec t  fo r  the  ou tpu t  leve l  va r ia t ion .

4-14. 600 OHM ATTENUATOR.

4 - 1 5 .  T h e  6 0 0  O H M  A T T E N U A T O R  i s  a  b r i d g e d - T  c o n n e c t e d  i n  s u c h  a  m a n n e r
tha t  the  ou tpu t  impedance  i s  600  ohms regard less  o f  AMPLITUDE se t t ing .
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Table 5-1. Required Test Equipment

I N S T R U M E N T
REQUIRED

SPECIFICATIONS R E C O M M E N D E D  M O D E L

Frequency Counter Accuracy: ± 1 count -hp- Model 5532A
Range : 5 Hz to 1.2 MHz

AC Voltmeter Range: 10 Hz to 1.2 MHz -hp- Model 400E
Sensitivity: 1 mV to 10V
Accuracy: ± 2%

DC Null Voltmeter Sensitivity: 10µ V to 20 V - h p -  M o d e l  4 1 9 A
Accuracy: ± 2% of full scale

Distort ion Range: 5 Hz to 300 kHz - h p -  M o d e l  3 3 4 A
Analyzer Fundamental Rejection:

> 60 dB

Test Oscillator Range: 10 Hz to 1 MHz - h p -  M o d e l  6 5 1 B
Output: 5 V rms open circuit

Wave Analyzer Frequency Range: 20 HZ to - h p -  M o d e l  3 5 9 0 A / 3 5 9 4 A
600 kHz

Dynamic Range: > 80 dB
below 0dB reference level

Thermal Accuracy: ± 0. 2% - h p -  M o d e l  H 0 2 - 1 1 0 4 9 A
Converter Frequency Range: 5 Hz to

1.2 MHz

Bucking Supply See Figure 5-2 for diagram
a .  R :  f x d  6 5 0 0  *I% - h p -  P a r t  N o .  0 8 1 1 - 0 3 9 2
b .  R :  v a r  500fl 5% - h p -  P a r t  N o .  2 1 0 0 - 0 3 2 4
c . R :  v a r  50!2  *5(% - h p -  P a r t  N o .  2 1 0 0 - 1 4 8 1
d .  B a t t e r y :  1 . 3 4  V M a l l o r y  R M - 4 2 R

1 MHz Notch See Figure 5-3 for diagram

Fi l te r a .  R :  f x d  510fl +5% - h p -  P a r t  N o .  0 6 8 3 - 5 1 1 5
b .  R :  v a r  1  ktl +10% - h p -  P a r t  N o .  2 1 0 0 - 0 8 8 9
c .  C :  f x d  8 2 0  p F  +5% - h p -  P a r t  N o .  0 1 6 0 - 2 2 1 6
d. C: fxd 0. 0.002 µ F ±20% - h p -  P a r t  N o .  0 1 5 0 - 0 1 2 2
e. Inductor:  fxd 51 µ H±5% - h p -  P a r t  N o .  9 1 0 0 - 1 6 3 0

Balance Network See Figure 5-5 for diagram
a .  R :  f x d  300ft ± 0 . 1 % - h p -  P a r t  N o .  0 8 1 1 - 0 0 2 9
b .  R :  f x d  150L? ± 1 % - h p -  P a r t  N o .  0 7 5 7 - 0 7 1 5

Terminating R: fxd 600$2 ± 1 % - h p -  P a r t  N o .  0 7 5 7 - 1 1 0 0
Resistance

5 - 0
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S E C T I O N  V

M A I N T E N A N C E

5-1 .  I N T R O D U C T I O N .

5 - 2 . This section contains information necessary for the  maintenance of the Model
204C Oscillator. Included are Performance checks, adjustment and calibration
procedures, and troubleshooting procedures.

5-3. The test equipment needed to properly maintain and service the Model 204C
is listed in Table 5-1. If the recommended model is not available, other equipments
may be substituted provided they meet the required specifications.

5 - 4 . PERFORMANCE CHECKS.

5 - 5 . The performance checks presented in this section are designed to compare
the Model 204C with its published specifications. These checks can be used for
incoming inspection, periodic maintenance checks, and to verify performance
after adjustment or repair.

5-6. DIAL ACCURACY CHECK.

a . Connect the Model 204C and the Frequency Counter as shown in Figure 5-1.
Set the counter to measure frequency and check the Model 204C at the
frequencies listed in Table 5-2 for the tolerances indicated.

Tab le  5 -2 .  D ia l  Accuracy  Check

R A N G E  S W I T C H

X 5
X 5
X 5
X 1 0
X 1 0
X 1 0
X100
X100
X100
X100
X 1 K
X 1 K
X 1 0 K
X 1 0 K
X 1 0 K
X 1 0 0 K
X 1 0 0 K
X 1 0 0 K

F R E Q U E N C Y  D I A L

1
6

12
1
6

12
1
6

12
1
6

12
1
6

12
1
6

12

C O U N T E R  I N D I C A T I O N

5 Hz ±0.15 Hz
30 Hz ± 0 . 9  H z
60 Hz ± 1 . 8  H z
10 Hz ± 0 . 3  H z
60 Hz ± 1 . 8  H z

120  Hz ± 3 . 6  H z
100 Hz ± 3 . 0  H Z
600  Hz ±18.0 Hz
1 . 2 k H z   ± 3 6  H z
1.0kHz  ±30 HZ

6.0kHz    ±180 HZ

12.0kHz  ±360 Hz
10.0kHz  ±300 Hz
60.0kHz   ±1.8 kHz
120.0kHz  ±3.6 kHz
100.0kHz ±3.0 kHz
600.0kHz  ±18.0 kHz
1.2 MHz ±36.0 kHz
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b. I f  the  above  d ia l  accuracy  checks  fa i l  t o  meet  the  requ i red  spec i f i ca t ions ,
refer to Paragraph 5-15 for calibration procedures.

5-7. FLATNESS CHECK.

a .

b .

c .

d .

e .

Connect the equipment as shown in Figure 5-2.

N O T E

T h e  B U C K I N G  S U P P L Y  s h o u l d  b e  c o n s t r u c t e d  f r o m
the  components  l i s ted  in  Tab le  5 -1 .  The  500  ohm
control  should be used as a coarse adjust  and the 50
ohm control  should be used as a f ine adjust .

Set the Model 204C RANGE switch to X1K and the frequency dial  to 1.  Set
the AMPLITUDE control to maximum output.

Ad jus t  the  BUCKING SUPPLY 50  ohm f ine  con t ro l  fo r  m in imum res is tance ,
a n d  r e c o r d  t h e  T H E R M A L  C O N V E R T E R  o u t p u t  a s  i n d i c a t e d  o n  t h e  D C
NULL VOLTMETER.

Ad jus t  the  BUCKING SUPPLY coarse  and  f ine  con t ro ls  fo r  a  0V ind ica t ion

o n  t h e  D C  N U L L  V O L T M E T E R .  D o  n o t  r e a d j u s t  t h e  B U C K I N G  S U P P L Y
controls for the remainder of this check.

Check the Model 204C flatness at the frequencies listed in Table 5-3 for
the tolerances indicated.

N O T E

The THERMAL CONVERTER is considered a square-
law device. Therefore, theoretically, the percent of
change at the output of the THERMAL CONVERTER
should be 2 times the percent of change at the input.
Actually the value is not quite 2. The number is typi-
c a l l y  1 . 7 . Check the Calibration Report supplied with
your THERMAL CONVERTER for the exact multiplier.

Figure 5-1. Dial Accuracy Check
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F i g u r e  5 - 2 . Flatness Check

f . Convert the reading on the DC NULL VOLTMETER to the percentages
listed in Table 5-3 by the following procedure. Divide the DC NULL
VOLTMETER indication by the THERMAL CONVERTER output voltage
recorded in step c of this paragraph. Multiply this value by 100 to get
percent of output change. Divide this percentage by the Calibration Report
multiplier to obtain a percentage within the tolerances listed in Table 5-3.

E x a m p l e :

F r e q u e n c y
100 kHz

THERMAL CONVERTER output
5 m V

DC NULL VOLTMETER reading
2 5  µ V

Calibration Report multiplier
1.7

Table 5-3 tolerance
± 0.5%

0.025  ÷ = 0.005

0.005 x 100 = 0.5% (output change)

0 . 5 % 1.7 = 0.29% (input change)
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T a b l e  5 - 3 .  F l a t n e s s  C h e c k

a.

b.

c .

d .

e .

5-8. DISTORTION CHECK.

Connect the Model 204C with a 600 ohm Ioad to the Distort ion Analyzer.

Set the Model 204C controls as follows:

 1
 X1K
 FuII CW
 NORM

Set  D is to r t ion  Ana lyzer  con t ro ls  as  fo l Iows :

10
X 1 0 0
0 D B
SET LEVEL
MIN
MANUAL

I n c r e a s e  t h e  D i s t o r t i o n  A n a l y z e r  S E N S I T I V I T Y  t o  o b t a i n  a  0 d B  i n d i c a t i o n
on the meter.

Switch Distort ion Analyzer FUNCTION to DISTORTION, and adjust Distor-
tion Analyzer dial and BALANCE controls for a null indication on the meter.
(Downrange METER RANGE switch as necessary to maintain meter indi-
cation.)

5 - 4
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f . When an approximate null has been obtained with the Distortion Analyzer
dial and BALANCE controls, switch the MODE to AUTOMATIC for mini-
mum meter indication.

g. Mete r  ind ica t ion  shou ld  be  g rea te r  than  60  dB down f rom 0dB re fe rence .

h . Repeat steps a through f of this paragraph for all frequencies listed in
Table 5-4.

Table 5-4. Distortion Check

i . Connect the equipment as shown in Figure 5-3.

j . Set the Model 204C frequency dial  to 10 and the RANGE switch to X10K.
A d j u s t  t h e  A M P L I T U D E  c o n t r o l  f o r  a  0 d B  i n d i c a t i o n  o n  t h e  A C  V o l t m e t e r .

k . Swi tch  to  the  X100K RANGE,  and  ad jus t  the  f requency  d ia l  and  no tch  f i l t e r
c o n t r o l  f o r  a  m i n i m u m  i n d i c a t i o n  o n  t h e  A C  V o l t m e t e r .

l . The meter indication should be greater than 40 dB down from the 0dB
reference.

5-9. OUTPUT VOLTAGE AND IMPEDANCE CHECK.

a . Connect the Model 204C without a 600 ohm load to the AC Voltmeter.

b . Set the AC Voltmeter to the 10V RANGE, and the Model 204C AMPLITUDE
to maximum.

c . The meter should indicate at least 5V rms.
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F i g u r e  5 - 3 . 1 MHz Distortion Check

d . Connect a 600 ohm load to the Model  204C.

e . The AC Voltmeter should indicate 2.5V rms, verifying the output voltage
specification and an output impedance of 600 ohms.

5-10. OUTPUT CONTROL CHECK.

a . Connect the Model 204C without a 600 ohm load to the AC Voltmeter.

b . Adjust the Model 204C AMPLITUDE to minimum.

c . The meter indication should be less than 50 mV rms.

5-11. SYNC OUTPUT CHECK.

a . Connect the Model 204C SYNC output to the AC Voltmeter.

b . The AC Voltmeter should indicate 1. 7V rms.

5 - 1 2 .  S Y N C  I N P U T  C H E C K .

a . Connect the Test Oscillator to
5V rms at  20 kHz.

b . Connect the Model 204C to the
a frequency of 20 kHz.

the AC Voltmeter and adjust controls for

Electronic Counter and adjust controls for

c . Without changing the controls set  in steps a and b,  connect the equipment
as shown in Figure 5-4.
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Figure 5-4. Sync Input Check

d. Rotate the Test Oscillator dial above and below 20 kHz while watching the
indication on the AC Voltmeter. When the needle starts to dip (indicating

loss of sync), note the frequency indication on the Frequency Counter.

e. The AC Voltmeter should dip at less than 18.6 kHz and greater than 21.4
kHz, indicating a sync range of ± 7% at 5V rms.

5-13. BALANCE CHECK.

a. Connect the Model 204C with a 600 ohm load to the AC Voltmeter.

b . Set controls as follows:

Model 204C:

2
 X10K

0DB

c .  A d j u s t  M o d e l  2 0 4 C  A M P L I T U D E  f o r  a  m e t e r  i n d i c a t i o n  o f  0 d B .

d . Remove the 600 ohm load and connect the equipment as shown in Figure 5-5.

e . Mete r  ind ica t ion  shou ld  be  g rea te r  than  40  dB down f rom 0dB re fe rence .

5-14. HUM AND NOISE CHECK.

a . Connect the Model 204C to the Wave Analyzer input and set the AMPLI-
TUDE to maximum, and frequency to 100 kHz.
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Figure 5-5. Balance Check

b . Set the Wave Analyzer controls as foIlows:

MAX. INPUT  VOLTAGE. . . . . . . . . . . . .. . . . . . . . . . .  3
REF. ADJ. Switch . . . . . . . . . . . . . . . . . . . . . . . RELATIVE
METER . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  LIN  dB
RANGE . . . . . . . . . . . . . . . . . . . . . . . . . . . AUTO
M O D E RESTORED
B A N D W I D T H 3 1 0 0
F R E Q U E N C Y  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   1 0 0 k H z
FREQUENCY RANGE . . . . . . . . . . . . 620 kHZ
SWEEP . . . . . . . . . . . . . . . . . . . . RESET
S W E E P   R A T E  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . . 1 H z

c . Adjust the Wave Analyzer COARSE for maximum meter indication, and
adjust the REF ADJ for a 0dB meter indication.

d . Reset Wave Analyzer controls as follows:

B A N D W I D T H  .  .  .  .  .  .  .  . .  .  .  .  .  .  . 1 0 H z
FREQUENCY .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .25Hz

e . Set  the  Wave Ana lyzer  SWEEP to  START and  observe  the  meter  ind ica t ion
as the Wave Analyzer sweeps to 400 Hz.

f . Reset the SWEEP RATE and BANDWIDTH at the frequencies shown in
Table 5-5.

g . The meter indicat ion should be down greater than 80 dB across the fu l l
sweep  range ,  excep t  fo r  the  100  kHz  fundamenta l  and  i t s  ha rmon ics .
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Table  5 -5 .  Hum and Noise  Check

F R E Q U E N C Y S W E E P  R A T E B A N D W I D T H

25 Hz 1 1 0  H z
400 Hz 100 100 Hz
10 kHz 1000 1000 Hz
50 kHz 3100 3100 Hz

5 - 1 5 .  A D J U S T M E N T  A N D  C A L I B R A T I O N  P R O C E D U R E .

5 - 1 6 .  I N T R O D U C T I O N .

5-17 .  The  fo l low ing  Ad jus tment  and  Ca l ib ra t ion  Procedures  shou ld  be  used  on ly  i f
i t  has  been  de te rmined  th rough  the  Per fo rmance  Checks ,  Paragraph  5 -4  th rough
5-14 ,  tha t  the  Mode l  204C is  no t  per fo rming  w i th in  i t s  spec i f i ca t ions .

5 -18 .  I f  p roper  per fo rmance  canno t  be  ach ieved  w i th  the  Ad jus tment  and  Ca l ib ra t ion
P r o c e d u r e ,  r e f e r  t o  t h e  T r o u b l e s h o o t i n g  P r o c e d u r e s ,  P a r a g r a p h  5 - 2 6 .

5 - 1 9 .  P O W E R  S U P P L Y .

5-20 .  Be fo re  mak ing  any  ad jus tments ,  check  the  power  supp ly  vo l tages  a t  tes t
points 2 and 3. They should indicate +13V and - 13V respectively. If the voltages
have decreased to +11V and -11V the Model 204C may not meet distortion specifi-
cations.

5 - 2 1 . B I A S  A D J U S T M E N T .

a . Connect the DC Voltmeter to TP4 (BIAS).

b . Adjust R20 (BIAS) for 0V indication on the meter.

5-22. AGC ADJUSTMENT.

a. Set the Model 204C RANGE switch to X1K and the Dial to 1.

b . Connect the DC Voltmeter to TP1 (AGC).

c . Adjust R24 (AGC) for -1.8 V at TP1.

5-23. AGC AND FREQUENCY ADJUSTMENT.

a . Leave the DC Voltmeter connected as in Paragraph 5-22, and connect the
Model 204C output to the Frequency Counter.

b. Set the Model 204C RANGE to X1K and the Dial to 8.
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c . Adjust C2 and C8 (AGC and FREQ CAL) for 8 kHz and -1.8 V.

N O T E

C 2  a n d  C 8  a r e  i n t e r a c t i n g  c o n t r o l s .  A  l i t t l e  p r a c t i c e
may  be  requ i red  to  become pro f i c ien t  a t  mak ing  th is
adjustment.

d . Repeat Paragraphs 5-22 and 5-23 a through c if the voltage at 1 kHz has
been changed from -1.8 V.

e. With the RANGE switch set on X1K, adjust the Dial for 10 kHz ± 10 Hz.

f . Without moving the Dial, check the frequency on ranges X5 through X10K
and record the error in percent.

g . Calculate the average between the most positive and the most negative
error.

h. Readjust C2 and C8 for the following readings:

Frequency . . . . . . . 10 kHz minus average found above ± 10 Hz
A G C  .  .  .  .  .  .  .  .  1 . 8  ±  0 . 1 V

E x a m p l e :

X 5 +5%
X 1 0 +1%
X 1 0 0 - 1%
X 1 K  0
X 1 0 K  + 2 %

5 - 2 4 .  H I G H  F R E Q U E N C Y

M o s t  p o s i t i v e  e r r o r +5%

M o s t  n e g a t i v e  e r r o r - 1 %

A v e r a g e  e r r o r  ( + 5 % ) + ( - 1 % )  =  + 2 %
2

Adjust frequency for 9,800 Hz ± 10 Hz.

ADJUSTMENT.

a . Set the Model 204C RANGE switch to X100K and set the Dial  to exact ly 10.

b . Wi th  the  Mode l  204C connec ted  to  the  F requency  Coun te r ,  ad jus t  C4  (H IGH
FREQ CAL) to indicate 1 MHz ± 1 kHz on the Frequency Counter.

5-25. DISTORTION ADJUSTMENT.

a . Connec t  the  Mode l  204C to  the  D is to r t ion  Ana lyzer .

b . Set the Model 204C RANGE switch to X1K and the Dial  to 10.

c . S e t  t h e  D i s t o r t i o n  A n a l y z e r  F U N C T I O N  t o  S E T  L E V E L ,  M O D E  t o  M A N U A L ,
a n d  F R E Q U E N C Y  R A N G E  t o  X 1 K .

d . A d j u s t  t h e  M o d e l  2 0 4 C  A M P L I T U D E  a n d  D i s t o r t i o n  A n a l y z e r  S E N S I T I V I T Y
for 0dB meter indication.
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e.

f .

5-26.

5 - 2 7 .
204C.

S e t  t h e  D i s t o r t i o n  A n a l y z e r  F U N C T I O N  t o  D I S T O R T I O N  a n d  a d j u s t  t h e
D is to r t ion  Ana lyzer  D ia l  and  Ba lance  con t ro ls  fo r  m in imum  ind ica t ion .

Se t  the  D is to r t ion  Ana lyzer  MODE to  AUTOMATIC and  ad jus t  R30 (DIST)
fo r  a  mete r  ind ica t ion  o f  g rea te r  than  60  dB down f rom 0dB re fe rence .

T R O U B L E S H O O T I N G  P R O C E D U R E .

The fo l lowing paragraphs are provided as an aid to t roubleshoot ing  the Model
These  opera t ions  shou ld  be  under taken  on ly  a f te r  i t  has  been  de te rmined  tha t

t h e  d i f f i c u l t y  c a n n o t  b e  e l i m i n a t e d  b y  t h e  A d j u s t m e n t  a n d  C a l i b r a t i o n  P r o c e d u r e s ,
Paragraph 5-17. An investigation should also be made to ensure that the trouble
is not a result of conditions external to the Model 204C.

5-28. Before troubleshooting the Model 204C, read Section IV, Principles of Oper-
ation, for familiarization with circuit operation.

5 -29 .  Conduc t  a  v i sua l  check  o f  the  Mode l  204C fo r  poss ib le  bu rned  o r  l oose  com-
ponen ts ,  l oose  connec t ions , o r  any  o ther  cond i t i on  wh ich  m igh t  sugges t  a  source  o f

trouble.

5-30. Voltages have been provided on the schematic diagram as an aid to trouble-
shooting. In some cases the vol tages are shown to the nearest tenth of  a vol t .  This
does not mean that the vol tages should be the exact value shown, but rather they are
meant to indicate the base to emitter voltage drop of the transistors.

-31 .  The  inner  cab ine t  p rov ides  the  chass is  g round  pa th  fo r  C1 .  When the  cab i -
ne t  i s  removed fo r  t roub leshoo t ing ,  connec t  a  shor t  j umper  lead  f rom the  bo t tom
of MP26 (see Figure 6-1) to the metal tab protruding just below. it. This will allow
the oscillator to operate with the inner cabinet removed.

5 - 3 2 .  S o m e  p o t e n t i a l  m a l f u n c t i o n  s y m p t o m s  a n d  t h e  a s s o c i a t e d  p r o b a b l e  c a u s e s
are listed in Table 5-5.

Table 5-6. Troubleshooting Guide

S Y M P T O M P R O B A B L E  T R O U B L E

Waveform Clipping Check  Power  Supp ly  and  B IAS leve l .

Ineffective BIAS control Check  B IAS con t ro I  a t  A1Q1 ga te .  I f  i ne f fec t i ve ,
check  A1S1 and  B IAS pa th .  I f  good ,  check
A 1 Q 3 ,  A 1 Q 7 ,  A 1 Q 8 .

Squegging or high frequency Check in NORM Mode at 100 Hz on X100
oscillations RANGE.  I f  osc i l l a t ions  a re  p resen t ,  rep lace

A1C9 with a higher value. (Perform High
Frequency Adjustment Paragraph 5-24.)

Insufficient range of C4 Change A1C9 to lower value. (Check for high
(High Freq. Cal) frequency oscillations after change).

Crossover Distortion Check A1CR4, A1CR5, A1R41, and A1R42.

Microphonics or discontinuities Check C1 wiper contacts on both rotor sections.

5 - 1 1



TM 11-6625-1589-15-1

6 - 0



TM 11-6625-1589-15-1

SECTION VI

C I R C U I T  D I A G R A M S

6-1. I N T R O D U C T I O N .

6–2. This sect ion contains the c i rcui t  d iagrams necessary for  the maintenance of
the Model 204C Osci l lator . Included are schematic diagrams and component loca-
tion diagrams.

6–3. S C H E M A T I C  D I A G R A M S .

6 – 4 . The  c i rcui ts contained wi th in each assembly are shown in the schemat ic d i a -
grams. These  d iag rams car  be  used  to  deve lop  an  unders tand ing  o f  the  p r inc ip les
of operation and as an aid to troubleshooting.

6–5 . COMPONENT LOCATION DIAGRAMS.

6–6 .  The  component  loca t ion  d iag rams show the  phys ica l  l oca t ion  o f  each  par t
mounted on an assembly. Each part is identified by a reference designator.
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G E N E R A L  S C H E M A T I C  N O T E S

1.  PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. PREFIX F IX
W I T H  A S S E M B L Y  O R  S U B A S S E M B L Y  D E S I G N A T I O N ( S )  O R  B O T H
FOR COMPLETE DESIGNATION.

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS
OTHERWISE NOTED.

R E S I S T A N C E  I N  O H M S

CAPACITANCE IN MICROFARADS

3. 1 DENOTES POWER L INE GROUND.—.

4. /+ DENOTES CHASSIS GROUND.

5.

6 .

7.

D E N O T E S  A S S E M B L Y .

D E N O T E S  M A I N  S I G N A L  P A T H .

D E N O T E S  F E E D B A C K  P A T H .

8. l—j DENOTES FRONT PANEL MARKING.

9 . DENOTES REAR PANEL MARKING.

1 0 .
D E N O T E   S C R E W D R I V E R  A D J U S T .

11. ~. DENOTES FRONT PANEL CONTROL.

12. DENOTES COMPONENTS NOT MOUNTED
ON ASSEMBLY.

13. X O P T I M U M  V A L U E  S E L E C T E D  A T  F A C T O R Y .

14. + D E N O T E S  F A C T O R Y  U S E  O N L Y .
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Figure 6–2. A1 Component Location Diagram
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Figure 6-3.
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APPENDIX B

MAINTENANCE ALLOCATION

Section I. INTRODUCTION

B-1. General

This appendix provides a summary of the main-
tenance operations covered in the equipment lit-
erature. It authorizes categories of maintenance
for specific maintenance functions on repairable
items and components and the tools and equip-
ment required to perform each function. This ap-
pendix may be used as an aid in planning main-
tenance operations.

B-2. Maintenance Functions

Maintenance functions will be limited to and de-
fined as follows:

a. INSPECT. To determine serviceability of an
item by comparing its physical, mechanical, and
electrical characteristics with established stand-
ards.

b. TEST. To verify serviceability and to detect
incipient electrical or mechanical failure by use
of special equipment such as gages, meters, etc.
This is accomplished with external test equip-
ment and does not include operation of the equip-
ment and operator type tests using internal me-
ters or indicating devices.

c. SERVICE. To clean, to preserve, to charge,
and to add fuel, lubricants, cooling agents, and
air. If it is desired that elements, such as painting
and lubricating, be defined separately, they may
be so listed.

d. ADJUST. To rectify to the extent necessary
to bring into proper operating range.

e. ALIGN. To adjust two or more components
or assemblies of an electrical or mechanical sys-
tem so that their functions are properly synchron-
ized. This does not include setting the frequency
control knob of radio receivers or transmitters
to the desired frequency.

f. CALIBRATE. To determine the corrections
to be made in the readings of instruments or test

equipment used in precise measurement. Consists
of the comparison of two instruments, one of
which is a certified standard of known accuracy,
to detect and adjust any discrepancy in the ac-
curacy of the instrument being compared with
the certified standard.

g. INSTALL. To set up for use in an opera-
tional environment such as an encampment, site,
or vehicle.

h. REPLACE. To replace unserviceable items
with serviceable like items.

i. REPAIR. To restore an item to serviceable
condition through correction of a specific failure
or unserviceable condition. This function includes,
but is not limited to welding, grinding, riveting,
straightening, and replacement of parts other
than the trial and error replacement of running
spare type items such as fuses, lamps, or electron
tubes.

j. OVERHAUL. Normally, the highest degree of
maintenance performed by the Army in order to
minimize time work in process is consistent with
quality and economy of operation. It consists of
that maintenance necessary to restore an item
to completely serviceable condition as prescribed
by maintenance standards in technical publica-
tions for each item of equipment. Overhaul nor-
mally does not return an item to like new, zero
mileage, or zero hour condition.

k. REBUILD. The highest degree of materiel
maintenance. It consists of restoring equipment
as nearly as possible to new condition in accord-
ance with original manufacturing standards. Re-
build is performed only when required by opera-
tional considerations or other paramount factors
and then only at the depot maintenance category.
Rebuild reduces to zero the hours or miles the
equipment, or component thereof, has been in use.

l. SYMBOLS. The uppercase letter placed in
the appropriate column indicates the lowest level
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at which that particular maintenance function is
to be performed.

B-3. Explanation of Format

a. Column 1, group number. Column 1 lists
group numbers, the purpose of which is to identi-
fy components, assemblies, subassemblies and
modules with the next higher assembly.

b. Column 2, functional group. Column 2 lists
the noun names of components, assemblies, sub-
assemblies and modules on which maintenance is
authorized.

c. Column 3, maintenance functions. Column 3
lists the maintenance category at which perform-
ance of the specific maintenance function is au-
thorized. Authorization to perform a function at
any category also includes authorization to per-
form that function at higher categories. The
codes used represent the various maintenance cate-
gories as follows:

Code Maintenance Category
C - - - - - - - - - - - - - - Operator/Crew
O - - - - - - - - - - - - - - - Organizational Maintenance
F - - - - - - - - - - - - - - Direct Support Maintenance
H - - - - - - - - - - - - General Support Maintenance
D - - - - - - - - - - - Depot Maintenance

d. Column 4, tools and test equipment. Column 4

specifies, by code, those tools and test equipment
required to perform the designated function. The
numbers appearing in this column refer to spe-
cific tools and test equipment which are identified
in table I.

e. Column 5, Remarks. Self-explanatory.

B-4. Explanation of Format of Table I, Tool
and Test Equipment Requirements

The columns in Table I, Tool and Test Equipment
Requirements are as follows:

a. Tools and Equipment. The numbers in this
column coincide with the numbers used in the
tools and equipment column of the Maintenance
Allocation Chart. The numbers indicate the ap-
plicable tool for the maintenance function.

b.  Maintenance Category. The codes in this col-
umn indicate the maintenance category normally
allocated the facility.

c. Nomenclature. This column lists tools, test,
and maintenance equipment required to perform
the maintenance functions.

d. Federal Stock Number. This column lists the
Federal stock number of the specific tool or test
equipment.

e. Tool Number. Not used.
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By Order of the Secretary of the Army:

Official:
VERNE L. BOWERS,
Major General, United States Army,
The Adjutant General.

Dis t r ibu t ion :

Active Army
CNGB (1)
USASA (2)
USAMB (10)
ACSC-E (2)
USACDCEC (5)
USACDCCEA (1)
USACDCCEA

Ft Huachuca (1)
OS Maj Cored (2)
USASTRATCOM (5)
USASTRATCOM (PAC) (10)
USASTRATCOM-SIG-GP-T (5)
USASTRATCOM-CONUS (5)
LOGCOMDS (S)
Eighth USA (10)
USARV (10)
USASUOCOM-CRB (5 )
USASUPCOM-QN (5)
USASUPCOM-SGN (5)
USARYIS (5)
ICC (3)
1st Sig Bde (10)
Sig FLDMS (PAC) (1)
SAAD (10)
TOAD (10)
LEAD (7)
USACSA (2)
USATECOM (2)

NG: None
USAR: None
For explanation of abbreviations used, see AR 310-50.

W. C. WESTMORELAND,
General, United States Army,
Chief of Staff.

USAESC (25)
USA Ascom Depot (3)
USA Cp Carroll Depot (3)
USASTRATCOM Sig Gp, Japan (3)
USASTRATCOM Comm Op Bn, Korea
USA Depot, Cam Rahn Bay (3)
USA Depot, Long Binh (3)
USA Depot, Qui Nhon (3)
Units org under fol TOE:

(2cys each unit)
11-15
11-45
11-97
11-98
11-158
11-302
11-303
11-347
11-357
11-967
11-368
11-377
11-500 (AA-AC)
29-118
29-134
29-136
29-137

(2)
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